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Project Goals

e Statistical characterization of
wadeable streams Region-wide

e Complement to state random and
non-random sampling

e Component of Regional
Integrated assessment [Regional
Ecological Assessment Program
(R{=A\]




GPRA

e FY 2003 Core Performance Measures
for Water:

Wadeable Streams R-EMAP supports:

up-dating of Fish Consumption
Advisory database

up-dating of assessments of
beneficial use support [GOMP]

assessment for Watershed
Restoration Action Strategies




Process

Acquire R-EMAP sample points
Expand scope of data

Add ecoregional reference sites
Contractor support

— Permission for access

— Reconnaissance

— Sampling

— Identification

Descriptive, spatial, & temporal statistics
Multivariate analyses




PDOOS

e 10 % precision, at
® 90 % confidence,
e requires n = 200.

e QA/QC per EPA SOPs




Savannah
River

Bacio (640 km?)

Figure 2.1. Illustration ¢of Base Grid for the
Savannah River Basin
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Figure 2.4. Total Weighted Stream
Length Selected in Stage I Sample
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REGION 4 SAMPLE

? 4 years,
Cycle0 j ' Approximately 100 sites/yr.
Cycle1 7 _
Cycle2

Cycle3




REGION 4 SAMPLE

4 years,
Approximately 100 sites/yr.

EMAP SITES
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Jarget
Streams

-In 1999 96 streams were
selected

*of those, 12 were too
large or estuarine

*Permission was
requested for 84 sites

*Permission was granted for
62 sites, of which none
were inaccessible

*25 sites were non-target
for a total of 37 sites
being sampled

-14 reference sites sampled




(Continued)

-In 2000 120 streams were
selected

*of those, 13 were too
large or estuarine

*Permission was
requested for 107 sites

*Permission was granted for
88 sites, of which 16
were inaccessible

*17 sites were non-target
for a total of 52 sites
being sampled

-9 reference sites sampled




WADEABRLE STEEAM STATIONS SAMPLED, 159% 2000, 2001 AND 2002
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Aguatic Community
Parameters

e Benthic macroinvertebrates
— Habitat
— RBP Il [(family level) '99 revision |]

e Periphyton
— RBP VI ['99 revision]

e Fish
— RBP V ['99 revision]




RBP Habitat Scores for Southeastern Wadeable Streams, 1999 - 2001
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% Total Wadeable Stream Length

Habitat of Southeastern Streams, 1999 - 2001
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EPT Index for Southeastern Wadeable Streams, 1999 - 2001

EPT Index

_I Max=21.00000
Min = 0.000000

[_1 75% = 8.000000
25% = 3.000000

O Median value:
Med = 6.000000



EPT Index for Southeastern Streams, 1999 - 2001
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Adguatic Media and Analytes

e Water

— Conductivity, D.O., pH, temperature

— Nitrogen series

— Total & dissolved phosphorus

— Algal Growth Potential Test (AGPT)

— Total suspended solids
e Forage Fish

— Mercury [total conventional, whole-body]
e Periphyton

— Autotrophic Index (ash-free dry wt. /
chlorophyll a)




Conductivity in Southeastern Wadeable Streams, 1999 - 2001
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200 ; 0O Median value:
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Conductivity in Southeastern Wadeable Streams
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% Total Wadeable Stream Length

Conductivity in Southeastern Streams, 1999 - 2001
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CONDUCTIVITY, YEAERS 1933, 2000 AND 2001

£y REMAP

[0 REFERENCE
COHDUCTIVITY (mnhosiom)
O & 0-350
O A 50-150
O A 150-3500
O & 500 - 1000
B 4 1000- 2400
MSTATES
ELINECOREGIONS
[] 45 Piedmont
[ 53 Midde Stlartic Coastal Plain
[] 65 Senathenstarn Plaine
[ 56 Bbe Ridge Momtaine
[] 57 Ridge and Valley
[] 68 5 outbemee stern Appakchiane
[ 59 Cenvtral Appalachias
[ 70 Westen ALl gherey Platean
] 71 Biterior Platean
B 72 Eterior River Lowlard
[ 7= Mississippi Alborial Plains
. ! ) [ 74 Missicippi Walley Loess Phine
in ] A0 100 150 Miles [ 75 5 oathwm Coastal Dhine
e ————— | [ 76 5enthem: Florida Coastal Plai B oregion
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Dissolved Oxygen in Southeastern Wadeable Streams, 1999 - 2001

................................................................................................................................................................................................

1 Max=13.31000
Min =.0600000

[ ] 75% =8.410000
25% = 5.380000

O Median value:
Med = 7.325000



T Total Wadeable Stream Length

Dissolved Oxygen in Southeastern Streams, 1999 - 2001
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pH in Southeastern Wadeable Streams, 1999 - 2001

[ Max=8.770000
Min =4.110000

[ ] 75% =7.560000
25% = 6.690000

O Median value:
Med = 7.145000



% Total Wadeable Stream Length

pH of Southeastern Streams, 1999 - 2001
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pH, TEARS 1985, 2000 ATD 2001

Ih shp

& =6

S 601-699

AT-85

& =85

states

LEVELIIECOREGIONS
[[] 45 Piedmont
[] 63 Middle Atlantic Coastal Plam
[ 165 Southe astern Plains
[ ] %6 Blu: Ridge Mountaime
[] 67 Ridge and Walley
[] 68 Southrsstern Appalachiane
[ 69 Certral Appalachisns
[ 70 Western Alleghery Plateau
[ 71 Buterior Platean
I 72 Eterior Rfver Lowland
[] 7= Misciccippi A hvial Plains
[ 74 Miscicippi Walley Loess Plaie
[ 75 Southem Coastal Plaine
[] 7 Southem Florids Coastal Plakn Ecoregion
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Water Temperature in Southeastern Wadeable Streams, 1999 - 2001

Temp. (degrees C)

_I Max=32.70000
Min =10.08000

[ ] 75% = 24.40000
25% = 19.40000

O Median value:
Med = 22.20000



Summer Temperature of Southeastern Streams

BELOW STANDARD
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Ammonia in Southeastern Wadeable Streams, 1999 - 2001

Ammonia (mg/l)

_I Max=.9500000
Min =.0100000

[_1 75% =.0800000
25% =.0200000

O Median value:
Med = .0500000



11

Nitrate-Nitrite in Southeastern Wadeable Streams, 1999 - 2001

NO3-NO2 (mg/)

_I Max=10.00000
Min =.0500000

[ ] 75% =.4000000
25% =.0700000

O Median value:
Med =.2000000
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Total Kjeldahl Nitrogen in Southeastern Wadeable Streams, 1999 - 2001

TKN (mg/l)

1 Max =4.400000
Min =.0100000

[_1 75% =.5800000
25% =.2200000

O Median value:
Med = .3600000
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Total Phosphorus in Southeastern Wadeable Streams, 1999 - 2001

[ Max=1.700000
Min =.0100000

[ ] 75% =.0700000
25% =.0200000

O Median value:
Med = .0300000



% Total Wadeable Stream Lenght

Ammonia in Southeastern Streams, 1999 - 2001
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% Total Wadeable Stream Length

Hitrate-Hitrite in Southeastern Streams, 1399 - 2001
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TKN Concentrations in Region 4 Wadeable Streams
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% Total Wadeable Stream Length

Total Kjeldahl Hitrogen in Southeastern Streams, 1999 - 2001
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Total Phosphorus Concentrations in Region 4 Streams
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% Total Wadeable Stream Length

Total Phosphorus in Southeastern Streams, 1999 - 2001
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ANMMONIA, YEARS 199%, 2000 ATD 2001

AMMONIA
A 0-0.09
A 01-09

A 1-59

STATES
LEVELIIIECOREGIONS

45 Piedmont
[] 63 pLiddle Atlantic Coastal Plain
[]65 Southe astern Plains
[ 66 Blue Ridge M ountaine
[ ]67 Ridge and Valley
[] 68 Southerestern Appalachiane
[ 69 Certral Appalachisns
[ 70 Western Allegherny Plateau
[ 71 Buterior Platean
[ 72 hterior River Lowrland
[] 7= Misciccippi & 1havdal Plains
: i [ 74 Miccicippi Walley Losss Plains
0 30 100 150 200 Miles [ 75 Southem Coastal Plains
- ——— | [ 76 Southem Florida Coastal Plain Ecoregion
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Mercury in Forage Fish from Southeastern Wadeable Streams, 1999 - 2001

Whole-bod

y Total Hg

(mg/kg wet wgt)

_I Max=.3500000
Min =.0260000

[ ] 75% =.1300000
25% =.0520000

O Median value:
Med = .0880000



% Total Wadeable Stream Length

Whole-body Total Mercury in Southeastern Forage Fish
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Interpretation of Hg data:

e “We are 95 % certain that 45 to
65 per cent of our watersheds
are at risk for mercury
contamination.”




TOTAL MERCURY INM REGION 4 FORAGE FISH, CT 12%3-2001

!

50 0 50 100 150 MMles
e |

£ REMAT

O FEFERENCE
MERCTURY
O A001-0099
OA0l0-019
O A020-029
B A030-035
STATES
EVELIII ECOREGIONS

[] 45 Piedmont

[] 63 niddle Atlantic Coastal Plain
[] 65 Southe astern Plain:

[] o6 Blu: Ridge Mountains
[]67 Ridge and Valley

[ 68 Soutker ester Appa lachiane
[ 6% Certral Appalachians

[ 70 Western Alleghery Platean
[] 71 Euterior Plateau

B 72 Buterior River Lowland

[ 173 Miseiceippi A lhivial Plaie
[T 74 Miscisippi Walley Loe ¢z Plains
[ 75 Southem Coastal Plaine

[] 76 Southem Florida Coastal Plaih Ecoregion




[Landscape Factors

Recent and concurrent data on:

Sub-watershed land use,
Riparian cover, &
Channel conditions
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Landscape Pllot Stuadies

\
SOUTH CAROLINA

/ \

| —
_ / Atlanta \\
Birmin g ha%\\ﬁ |
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\ Sta 11

. ta 10 Charleston
\ \ ‘ta 20 6§ // /—‘
\/

| Sta 86 \

e NAPP: 8 statlons sampled in 1999:
— Georgia, Alabama, Carolinas
— 3 SE Plains, 3 Pied., 1 R&V, 1 B.R.
— DA 1-4-9-16-36-100 sqg. mi.







Landuse - Site 38
Tributary to East Chickamauga Creek

600 0 600 1200 1800 2400 3000 Feet

Lengths in Feet

[Landuae ”Total a0res upemantaga of landuse

11 12792 18.26
12 4.81 0.69
145 10.38 1.48
1461 233 033
21 173.22 24.72
32 058 0.08
4 360.30 51.43
45 15.48 221
5 557 0.7%
Total 700.59 10000

Site 38 - Landuse Totals

400
350 4
300 1
250 1
8 200
5
Legend < |5
Lulc 100
[ ] 1) Residentia 50 4
B (12) Gommercial, Service, Institutional 0
- (14) Transportation, Communication, Ut
B ) Trancmission Line RO, O @2 Wi4s Bi4e0 O21 032 Mg W5 @5
[ ¢1461) Gubsation
I:l (21) Cropland and Pasture
(32) Shrub and Brugh
- (4) Ferestland
B 5 Clearcut
T ) water

Data Compiled by Tennessee Valley Authority's
Geographic |nformation and Engineering

from Color-Infrared Photography at a scale of 1:24000.
Date of Photography: October 1, 1999.




Left Bank Vegetation Type and Width - Site 38
Tributary to East Chickamauga Creek

600 0 600 1200 1800 2400 3000 Feet

Lengths are in Feet
Typs | Lengihs |0 to25 feet [% of total lengih]26 10 100 feet [ of total length[> 100 feet [ of total Tengn]

Grass 1683.50 0.00] 0.00 1683.50 100.00 0.00 0.00
Shrub/Crase 648.41 535.5 82.60 112.82 17.40 0.00 0.00
Shrub/Serub 861.54 §61.54 100.00 0.00 0.00 0.00 0.00
Treea/Crass 1507.19 1507.1 100.00 0.00 0.00 0.00 0.00
Trees/Shrub 4886.63 15173 31.05 419.72 8.59 | 204958 60.36
Utban 577.20 0.00] 0.00 577.20 100,00 0.00 0.00
Totala 10164.46 4421.64 43.50 279325 2748 | 204958 20,02
Legend

m— Urhan (» 100 Feet)
—  Urhan (26 to 100 Feat)
——  Urban (0to 25 Feet)
Grass (+ 100 Feat)
Girase (26 to 100 Feat)
Grass (0to 25 Feet)
Shrub/Grass (> 100 Feet)
Shrub/Grass (26 to 100 Feef)
Shrub/Grass (0 to 25 Feef)
= Shrub/Socrub [> 100 Feet)
—  Shub/Serub (28 to 100 Fast)
——  Shub/Serub (010 25 Feet)
Trees/Grass (» 100 Fast)
Trees/Grass (26 to 100 Feef)
Trees/Grass (0 to 25 Feat)
Trees/Shrub (> 100 Feef)
TreasShrub (26t 100 Feet)
Trees/Shrub (0 to 25 Feat)
= Trees (> 100 Feel)

——  Trees (2610 100 Fest)

——  Trees (D to 25Fest)

Data Compiled by Tennessee Valley Authority’s
Geographic Information and Engineering

from Color-Infrared Photography at a scale of 1:24000.
Date of Photography: October 1, 1999,




Stream Type, Condition, and Width - Site 38
Tributary to East Chickamauga Creek

Parannial Nen-Eroding Stream - Stream Order 2

0] EL_() 600 1200 1800 2400 SOFJO Feet
Legend
wem Perennial Non-Eroding Stream - Stream Order 5
wems Pareninial Nen-Eroding Stream - Stream Order 4
me= Perennial Non-Eroding Stream - Stream Order 3

Perennial Nen-Eroding Stream - Stream Order 1
Intermittent Non-Eroding Stream - Stream Order
Intermittent Non-Eroding Stream - Stream Order
Intermittent Non-Eroding Stream - Stream Order
Intermittent Non-Eroding Stream - Stream Order
Intermittent Non-Eroding Stream - Stream Order
Intermittent Eroding Stream - Stream Order &
Intermittent Eroding Stream - Stream Order 4
Intermittent Eroding Stream - Stream Order 3
Intermittent Eroding Stream - Stream Order 2
Intermittent Eroding Stream - Stream Order 1
mem= Perennial Eroding Stream - Stream Order 4
= Parennial Eroding Stream - Stream Order 3

—  Perennial Eroding Stream - Stream Order 2

——  Perennial Eroding Stream - Stream Order 1

Lengths are in Feet

Length |‘% of total length of sireama

Type
Perennial Broding 0.00 0.00
Perennial Non-Broding 4602.23 271
Intermittent Broding 1225.62 871
Intermittent Non-Broding 8243.03 58.58
Total 14070.88 10000

Data Compiled by Tennessee Valley Authority’s
Geographic Information and Engineering

from Color-Infrared Photography at a scale of 1:24000.
Date of Photography: October 1, 1999.
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Other Potential Landscape
Eactors

e Road & bridge density
e % Impervious area
e Drainage ditch density

* Soil loss rates

« Geomorphology & geology
* Livestock operations

« Land application sites

» Septic tank density
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Integrated Monitoring Design
Serves \Watershed, State, & National-Scales

Management
Question Monitoring Design

How big is the Probability surveys to predict the
problem? proportion of waters which may be
Impaired

Where is the Landscape modeling to predict the likely
problem? locations of impaired waters

How do | deal Targeted monitoring to verify impairment,
with the problem? | identify causes, and support planning and
Implementation of control measures




Prebability-hbased Designs

Simple concepts of
sampling

» Allows description
of the whole by
only sampling parts

» Used in economic
surveys, opinion
polls

» Used In all
terrestrial surveys




Integrated Monitoring Framework

Watershed Characteristics Overall Condition

A0

o

LT ."-l."l'h

P g

Probabilistic Survey

Confirmation of Impairment

Prediction of Impairment and Diagnosis

Targeted Sampling



State Use off Propability Survey: Designs:

Streams and Estuaries o Adopted probability design
B Evaluating probability design
[J No decision yet

E. [

Northeast
lakes —

Alabama —
33% cost
savings

potential

.| 90% cost
' <" | savings

Can
\\ v

> f =




Cost Effectiveness of EMAP
Approach

eEutrophication of NE US lakes

—2756 non-random lakes censused (Rohm et
al. 1995)

— EMAP reached same conclusion with only
344 lakes

40%

. EMAP estimates (

Rohm et al.

Clear Lakes




R-EMAP Stations Sampled 1999-2002 & 303(d) Listed Streams .

& R-EMAP STATIONS
B REFERENCE STATIONS

/\\/ 303d Streams

LEVELIIIECOREGIONE
[ 45 Piedmont
[] 63 Middle Atlantic Coastal Plain
[ &5 Southeastern Plaing
[_] 66 Blue Ridge IMountains

67 Fidge and Valley

[ 68 Southwestem Appalachians
[ 69 Central Appalachiang
[ ]70Western Allegheny Plateau
[ 71 Intetior Platean
I 7: Interior River Lowdand
[ 173 Mizsissippi Alluvial Plains
[ 74 Missisippi Valley Loess Plains
[ 75 Southern Coastal Plains
[ 76 Southerm Florida Coastal PlainEcoregion
















Data Integration: Ammonia - R-EMAP & 303(d) +

NSDSd -Ammonia lmpaired Streams

& B-EMAP STATIONS
[0 EREFERENCESTATIOMS
Ammania
@ 001-014
0.4 - 0.47
0.47 - 0.95
LEVEL I ECOREGIONS
b [ ] 45 Piedmont
b [ ] 63 Middle Atlantic Coastal Plain
. [ ] 65 Southeastern Plains
¢ [ 66 B lue Ridge Mountains
b [ ] A7 Ridge and Valley
J@ % X [ 68 Southwestem Appalachians
TEN ] 69 Central Appalachians
i [ | 70 Western Allegheny Flateau
T [ 71 Interior Plateau
o “ B 7 Interior River Lowland
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Data Integration: Ammonia - R-EMAP & 303(d) +

NSDSd -Ammonia lmpaired Streams
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Data Integration: Mercury - R-EMAP & 303(d) +

NSDSd - Mearcury Impaired Streams
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Data Integration: Mercury - R-EMAP & 303(d) +

NSDSd - Mearcury Impaired Streams
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